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BOCHVAR, A.A.; TITOVA, A.S. 
a Mffusion of hardening elements from duralumin-type alloys into — 
aluminum, Izv. vys. ucheb, Zav.3 tsvet. met. N0,18127-129 168, 
Ben AMTBA 1126) 
1, Moskovakiy inatitut tsvetnykh metallov i solota, Kefedra ® 


motallovedeniya, “4 sos 
(Diffusion) (Aluminum).. (Duralumin) 
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Bochvar, AsAcs Tomson, G.I., Chebotarav, N.T. SVA9-4-6-7/30 


Reorystalligation of Uranium Subjected to the Action of a 
Cyolical Thermal Treatment (Rekristallizatsiya urana pod 
deystwiyem tsiklicheskoy temmoobrabotki) 


Atomnaya energiye, 1958, Vol: 4, Nr 6» pp: 555-556 (USSR) 


Reorystallization was investigated in the case of three types 
of uranium, i.e. uranium that had been hardened in the { ~Phase, 
uranium dxawn in ths {-phase, and in molten uranium. Cyclical 
thermal treatment had the following parameters: . 
Maximm temperature 540-550° 0; minimum temperature 100° C; 
average velooity of heating 22°/s; average velocity of cooling 
25°/s; time of haating at maximum temperature 12 = 13 s. 
Microstructure was obtained by electrolytic etching in the fol- 
lowing solution: . 
Acetic acid - 1 part; saturated aqusous solution of chromiun 
anhyiride (specific weight 1.50) ~ 1 part; water - 2 parts. 
“ray pictures were taken by means of the device RKU-86 with 
cobalt xsadiation. 
Raoxystallization leads to a pulverization of the initial 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6 


Reorystallization of Uranium Subjected to the Action SOV/ 89-)-6-7/30 
of a Cyclical Thermal Treatment 


structura. It begins at those parts of the crystal lattice which 
ars eqpose] to the higheat degrea of disturbance. There are 
5 figures ani 6 references, 3 of which are Soviet. 


Marah 18. 4958 
1. Uranium--Phase studies 2. Uranium--Crystallization 
3. Uranium--Heat treatment 
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Bochvar, A. A., Konobeyevakiy, S. T., SOV/89~5-1-1/ 28 
“Zaymovskiy, Ao-S., Sergeyev, G. Ya., 
Kutaytsev, V. I., Pravdyuk, N. F., Levitskiy, B. M. 


Investigations Carried out in the Field of the Netallographyvic:- 
of Plutonium, Uranium, and Their Alloys (Issledovaniya v oblasti 
metallovedeniya plutoniya, urana i ikh splavov) 


PERIODICAL: Atomnaya energiya, 1958, Vol. 5,Nr1, pp. 5-23 (USSR) 


saudaabes Ta thevéenitie of the, mrewent: survey the cvinedont duvet 


ABSTRACTS: Tha wpurpége ofthis aurvey.:is.ite study tha: ndtallography of | a 


nuclear fuels; plutonium, uraniwa, aud their alloys, O80 sete. 
The work concerned was carried out in connection with the dere 
opment of atomic power engineering in the USSR. Three principal 
chapters contain data concerning the following subjects: 

1.) Plutonium and its alloys: 


_ Metallio plutonium 
Alloys with the metals of group I (PuCuy, Puy,» PuCug) 
co) Alloys with the metals of group II (PwBe, ) 


a) Alloys with the elements of group III (Puy, Pully: 
Card 1/3 PuAls, Pual, ) 
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Investigations Carried out in the Field of the Metallierarry SOV/89-5-1-1/23 
' ography: of Plutonium, Uranium, and Their Alloys ; 


e) Alloys with the elements of group IV (PugZr) 

f) Pa) with the elements of group V-VIII (PuVo, Pudso, 
PuFe 

g) ALioys with the metals of actinides (Pu) 

2.) Uranium and its alloys: 

a) Structure and physical properties of uraniun 

bd) Mechanio properties of coarse-grained uranium 

0) Deformation of uranium when subjected to irradiation or 
eyelic thermal treatment 
Change of the structure and roperties of uranium as a 
result of thermal treatment annealing) 

e) Change of the structure and properties of uranium as a 
result of plastic deformation followed by annealing at 
temperatures of the Q-range 

f) Structure and properties of uranium alloys 

g) Treatment of uranium by means of pressure. 

3.) The influence exercised by neutron radiation upon the 
structure and the properties of reactor building materials 
ere and fuels. There are 17 figures, 6 tables, and 6 references , 


oe 


. which are Soviet, 


ie 
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Investigations Carried out in th ‘ 
e Fiel : 
ogbaphy: of Plutonium, Uranium, and tiie ie Ura 


SUBMITTED; March 18, 1958 


= Futoniim Analysis 2. Plutonium alloys--Analysis 
a a noe 3. Uranium-alloys--Analysia 4. Reactors 
erjals 5, Materials--Effeots of radiation 
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ON IBGE SOY 5 
AUTHORS : Hechver, A. Ae, Konobeyevekiy, 5S. T., Eutavtsay, V, Toy 
Men'shikova, T, S., Chedotarev, N. &, 


TITLES The Reactions of Plutonium With Qther Metals With Raspect to 
Their Position in the Periodic Table of D. I, Mendelevay 
(Vzaimodeystviye plutoniya s drugimi metallami v Svvaeioa ikh 
raspolozheniyem y periodicheskoy sisteme D. I. Ney isteveva j 


PERTODICAL: Atomnaya energiya, 1958, Vol. 5. Nr 3, pn. 503-8093 (USB: 

ABCTRLCT : On the basis of phase diagrams the character of the interaution 
of pintonium with a number of other elements of tns Beriodis 
table is degcribed. Only characteristic examples are mentianed, 
Fhase diagrams are given for the following alleys: I: Gey 


{ 
Pu + Be, Fu = Al, Pu + Pb, Pu + Bi, Fu + 2P, Poor der. Tuo. Be 
Fu + Mo, Put Os, Pu i F, Pu+U. A detaijed lis: aT date core 
cerning the crystal structure of seme plutcniur compounds is 
added, in which plutonium ig combined with the following ets. 
mento: Cu, Ag, Be, Mg, Hg, Al, In, Ta, C, Si. Ge, Sn, bo. 2, 
P, AS. Bi, Te, Mn, Fe, Co, Ni. Os, Th, and Ur tfevdes ang 
foreign data}. For ¢ 27 
Cara 1/2 cially the papers by 
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og SOV/ BY -5 -2-9/15 
The Reactions of Flutonium With Other Metnis With Respect to Their Fesition 
in the Periodic Table of D. I. Mendeleyev 


were used. The collahoretorg V. I. Bagrova, @. 5. Ivensv. OG. o. 
takdy :,and Ye. 3. Smotritekaya «re mentioned setnretely. 


There are 2 figures and 4 references, tof abich is fo.iew, 
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SOV/24-58-10-22/34 


AUTHORS :Bochvar, A. A., Sviderskaya, Z. A. (Moscow) 


TITLE: Investigation of the Softening of Gold-Copper Solia Solutions 
(Issledovaniye protsessov razuprochneniya tverdykh rastvorov 
zoloto-med' ) 


FERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, 1958, Nr 10, pp 125-127 (USSR) 


ABSTRACT: Diffusion processes play an important part in hardening and 
y softening of metals and alloys at high temperatures, and in 

3 all changes in the solid state, In order to verify the assump- 
tion that diffusion and order-—and disorder-establishment in a 
solid solution at high temperatures is accompanied by an in- 
crease in plasticity, i.e. increase in creep at those tempera- 
tures, two Au-Cu alloys (51% Au and 76%. Au) were studied, In 
Fig.l the Cu-Au thermal equilibrium diagram is reproduced, in 
which the regions of inter-metallic compound formation (Cu,Au 


and CuAu) are also indicated. The formation (order establish- 
ment) temperature for CuzAu on cooling is 396°C and for Cudu 


424°C, he change in micro~hardness with time at various 
Card 1/3 
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SOV /24-58-10-22/34 


Investigation of the Softening of Gold-Copper Solid Solutions 


temperatures was used for studying creep, The 51% Au alloy 
(CuzAu) was studied during its transition from the disordered 


to the ordered state and the 76% Au alloy (Cudu) only during 
disorder establishment, The results are given in a table, 
and graphically in Figs.2 and 3, Although in long term load- 
ing the micro~-hardness decreases with increase in temperature, 
in short term tests it slightly increases up to about 300°C, 
after which it drops sharply. In similar tests for pure 
copper and gold specimens, the microhardness falls with rise 
in temperature in both long and short germ tests, but in the 
latter retardation occurs at about 400°C, As compared with 
Al-Zn alloys, AuCu alloys creep at a considerably lower rate, 
but they soften at 400-400°C much more readily than the res-— 
pective pure metals, probably owing to the melting point of 
the alloys being lower than those of the pure metals, The 
fact that the yield strength of AuCu alloys during order and 
disorder establishment does not drop sharply is a proof that 
normal diffusion, involving shifting of atoms, alone cannot 
bring about rapid softening and increase in plasticity at 
high temperatures. It is likely that in order to ensure a 

ad Spe tere onent degree of diffusion and to increase plasticity, 

ar 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6 


. SOV/24-58-10-22/34 
Investigation of the Softening of Gold-Copper Solid Solutions 


displacement of atoms at the boundary surfaces of two phases 
at the point of change in solubility with temperature, or in 
the boundaries of separate crystallites of the same phase, 

may have to take place during recrystallisation, In order 
and disorder establishment processes occurring throughout the 
entire volume of solid solution alloys, the transfer of par~ — 
ticles appears to be too slow to heal the beginnings of break-— 
down of structure during deformation, and hence these alloys 
have no great plasticity and yield strength in tension, 


There are 4 figures and 1 table. 
SUBMITTED: May 5, 1958. 
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80V/129-58-11-5/13 


AUTHORS: Bochyar,—AsA- Academician, Drits, M. Ye., Candidate 
—éf Technical dciences,Sviderskaya, Z. A. and Kadaner,&.S. 


TITLE: Influence of the Temperature and of the Preliminary Heat 
Treatment on the Long Duration Strength of a Cast and 
Deformed Alloy (Viiyaniye temperatury i predvaritel' noy 
termicheskoy obrabotki na dlitel'nuyu prochnost' litogo 
i deformirovannogo splava) 


PERIODICAL: eae ae on 4 Obrabotka Metallov, 1958, Nr ll, 
pp 32-37 (USSR . 


ABSTRAC?: The authors investigated the differences in the changes 
of the high temperature characteristics of a cast and 
.. deformed alloy of the system Mg-Mn-Al-Ca containing . 
1.5% Mn, 0.5% Al, 0.3%-Ca and rest Mg (Ref 1). Specimens 
cast in earthen moulds as well as specimens of the same 
composition after pressing in the hot state with a 
deformation of 90% were investigated. The changes were 
studied of long duration strength on various testing 
times at elevated temperatures, The long duration 
strength values determined on the basis of testing five 
or six specimens for each point are entered in Table 1; 
Card 1/3 the graphs Fig.1 show the change of the long duration 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6 


i 80V/129-58~-11-5/13 
Influence of the Temperature and of the Preliminary Heat Treatment 
on the Long Duration Strength of a Cast and Deformed Alloy 


strength of the cast (top graph) and the deformed 

(bottom graph) alloy as a function of the temperature 
and testing time and it can be seen that there is a 
considerable difference between the two sets of curves, 
the cast structure being the more stable one. To 
establish the magnitude cf the possible deviations of 
the long duration strength of an alloy in the two 
structural states, the authors investigated the influence 
of preliminary heating within a wide range of tempera- 
tures (150 to 600°C). Up to 450°C the annealing was 
effected in air using a magnesium oxide cover, Heating 
to 500 and 600°C was effected in sealed quartz ampules 
from which the air was evacuated, In both cases the 
heating time was 24 hours. The results are entered in 
Table 2. In Fig.2 the dependence is graphed of the long 
duration strength of the cast and the deformed Mg-Mn-Al-Ca 
alloy as a function of the preliminary heating temperature 
for both states, In:the case of the structure obtained 

Card 2/3 dy casting, high temperature. heating intensifies the 

tendency to creep, whilst in the case of a structure 
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SOV/129~-58-11-~-5/13 
Influence of the Temperature and of the Preliminary Heat Treatment 
“ on the Long Duration Strength of a Cast and Deformed Alloy 


produced by deformation the same heating will bring about 
an improvement in the heat resistance, The process of 
recrystallisation, which is effected as a result of 
displacement of the atoms from one crystal to the other, 
intensifies the creep of the deformed material if the 
first stages of this process proceed directly dur 

heat resistance tests, However, if recrystallisation 

is effected earlier by means of heating at a sufficiently 
high temperature of the deformed alloy, then the 


serve as foci of diffusional displacements, There are 

4 figures, 2 tables and 4 Soviet references, 
ASSOCIATION: Institut metallurgii AN SSSR (Institute of Metallurgy, 

Ac.Sc., USSR) 


1. Alloy castings--Mechanical properties 2. Alloy castings--Heat 
treatment 3. Alloy cashings--Temperature factors 4. Alloys-~De-.. 
Card 3/3 formation 
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sov/20-121-1-24/55 
AUTHORS: Bochvar, A. A., Member, Academy of Sciences, USSR, Zuykova, 
“iss oe 


TITLE: — On the Behaviour of ®-Brass Plates Subjected to Cyclic Thermal 
Treatment (0 povedenii plastin iz @-latuni pri tsiklicheskoy 
termicheskoy obrabotke) 


PERIODICAL: (oss) Akademii nauk SSSR, 1958, Vol. 121, Nr 1, pp. 91-92 
, USSR 


ABSTRACT: According to a previous investigation (Ref 1) the occurrence of 
the f-phase in the structure of the alloy does not only change 
the amount but also changes the sign of the effect of the cyclic 
heat treatment. It remained unexplained by what the strong in- 
fluence of the comparatively small increase in zine content in 
the alloy (e.g. from 38 to 40%) is caused. For the solution of 
this problem it must be known how the plates of pure i-phase 
behave during a oyolic heat tretment. Therefore pure 8-brass 
with 47% of zino (in the structure of which were neither an 
a- nor a B-phase) was produced. Of this alloy cast and rolled 

: plates (5 + 25 » 100 mm) were produced, heated to 600° for 2,5 

Card 1/3 minutes, and quenched in water. The cast as well as the rolled 
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~ S0V/20-121-1-24/55 
On the Behaviour of B-Brass Plates Subjected to Cyclic Thermal Treatment 


\ much shorter, thicker, and partly also wider. There was no 


erties of the ppbeas occurring in the structure. This B-phase 
has a cubic vo umé-centered lattice. There are 2 figures ana 
l reference, , Which is Soviet, 


ASSOCIATION: Moskovskiy institut tsvetnykh metalloy i zolota im. M. I, 
Kalinina (Moscow Institute of Nonferrous Metals and Gold imeni 
M. I. Kalinin) 


SUBMITTED: April 2, 1958 


Card 2/3 
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On the Behaviour of p 
hermal Treatment 


-Brass Plates Subjected to Cyclic T 
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ROCHVAR, A.A., akedomik, red.; YEMEL'YANOV, V.S., red.; ZVEREV, G.L., red. 
toma; IVANOV, A.N., red, toma; SOKURSKIY, Yu.N., red. toma; STER- 
LIN, Ya.M., red, toma; PEREVERZEV , Vives TOG; PCHELINTSEVA, G.M., 
red.; MAZEL', Ye.I., tekhn. red. 


[Transactions of the International Conference On The Peaceful Uses 
of Atomic Energy] Trudy Vtoroy mezhdunarodnoy konferentsii po mir- 
nonu ispol'zovaniyu atomnoy energii, 2d, Geneva, 1958. Izbrannye 
Doklady inos rannykh uchenykh, Moskva, Izd-vo Glav. upray, po ispol'~ 
zovaniiu atomnoi energ. pri Sovete Ministrov SSSR. Vol.6. (Nuclear 
fuel and ractor materiels] IAdernoe goriuchee i reaktornye materialy, 
Pod obshchei red, A.A.Bochvara i Emel'janova V.S. 1959. 702 pe. 
(MIRA 14:10) 
1. International Conference on The Peaceful Uses of Atomic Energy. 
2d, Geneva, 1958. 2. Chlen-korrespondent AN SSSR (for Yemel'yanor). 
(Nuclear fuels) (Nuclear reactors—Materials) 
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16.7100 - : __, ,80V/180-59-5-8/37 
AUTHORS: Bo - ovaj: MER (Moscow) 
TITLE: On tho Reason for the Different Behaviour of Cubic 
- Metals in Cyclic Thermal Treatment / 
PERIODICAL: Izvestiya Akademii nauk 8SSR,Qtdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1959,Nr 5, pp 54-56 (USER) 


ABSTRACT: In order to elucidate the role of deformation in the core, 
investigations of the cyclic thermal treatment (c.t.t.) 
effect were carried out on cylindrical B-brass specimens 
with bores. drilled along their length (curve 2, Fig 1). 
In order to ensure uniform cooling conditions as compared 
with a solid cylinder (curve 1), the ends of the drilled 
Specimens were welded up. As the number of cycles is 
increased the change in S3ign of the effect is associated 
with recrystallization and possibly oxidation. In 8-brass 
Tecrystallization takes place under the influence of 
¢.t.t. which leads to a considerable grain growth after 
approximately 140 cycles between 600 and 20 °G for the 
Solid cylinder (curve 1), which coincides with the 
beginning of strong contraction of the Specimen along its 

Card Length, Simultaneously as the number of cycles increases 
173 the oxide film thickens. In subsequent investigations 
plates of p-brass (5 x 25 x 100 mm) were subjected to 
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Thermal Treatment 
c.t.t. in different temperature ranges with the aim of 
lowering the yield point of the metal in the surface 
layers of the specimen and thus to decrease the ratio of 
Sg in the extended and compressed zones, A lowering in 
Yield point in the surface layer at the Starting point of 
sooling was attained by raising the temperature of the 
‘ooling medium. In Fig 2 the change in length of the 
Specimen in percent after 100 cycles between 600 and 20°C 
with cooling in o41 is shown by point 1, with cooling in 
il heated to 100 °C by point 2, and the change in length 
cf the specimens cooled in potassium nitrate maintained 
at 200 and 400 °C by points 3 and 4 respectively. The 
Small difference in cooling rate between points 1 and 2 | 
did not exert a noticeable influence on the c.t.t. effect. | 
The c.t.t. effect for B-brass at a constant temperature 
drop of the media (4000C) is shown in Fig 3. Hence the 
considerable lowering in yield stress of f-brass in its 
c surface layers at a minimun cyclic temperature of 200 °C 
Vard (Ref 6), i.e. a decrease in the relationship between ne 
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causes tensional plastic deformation of sufficient 
magnitude to lead to a general elongation of the 
Specimen similar to that met with in metals with a 
face-centred cubic lattice. As could be expected 
fiom the point of view o the above assumptions, a 
> ¢.t.t. of aluminium plates under similar conditions 
Card did not result ina change of sign of the effect, 
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nauk, Metallurgiya i toplivo, 1959,Nr 6, pp 21-23 (USSR) 


It; has been shown (Ref 1) that specimens of metals, 
characterized by cubic crystal lattice”and, consequently, 
being.isotropic in respect of the thermal expansion, may 
nevertheless undergo an irreversible change of their 
dimensions when subjected to cyclic thermal treatment; 
the magnitude of these changes, which are an accumulative 
effect of: plastic deformation*due to thermal stresses, 
should depend on the ratio between the magnitude of these 
Stresses and the yield point of the alloy; since the 


mechanical properties and those physical. characteristics 
upon which depends the, magnitude of thermal stresses, 

change with the composition of the allay,.it follows that, 
ail other factors being equal, the thermally induced 
dimensidnal ‘changes of alloys of a given system should be 

a function of the composition of these alloys, and the Ww 
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object of the present investigation was to study this 
relationship in the alloys of the Cu-Ni system. The 
experimental specimens, in the form of flat strips 
measuring 100 x 20 x 3 mm, were cut from cold-rolled 
Sheet, One heat treatment cycle consisted in holding the 
Specimen at the test temperature for 7 min and water 
uenching. The length of the specimens was measured 
with accuracy of 0.1 mm) after 25, 50, and 75 eycles. 
The results of the first series of experiments, in which 
all specimens were quenched from 750 °C, are reproduced 
in Fig 1, where the increase in length of the specimen 
(S€, %) is plotted against the number, n, of the heat- 
treating cycles for the Ni, 25% Cu-Ni, 50% Cu-Ni, 
75% Cu-Ni, and Cu specimens (curves 1-5, respectively). 
It-will be seen that in each case Oé. increased linearly 
Card with n. The results of the next series of experiments 
o/h, are plotted in Pig 2a, where A@¢ (after 75 eycles) is 
Plotted against the composition of the alloy for 
sSecimens quenched fron 750 °G (curve 1) and from a 
temperature 180 °C. higher than the recrystallization V4 
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temperature of the alloy of a given composition (curve 2}; 
graph a in Fig 2 shows the constitution diagram of the 
Cu-Ni system; graph -6 shows the com osition dependence 
of the recrystallization temperature (°C); the curve 
Shown in graph &: illustrates the concentration 
dependence of o/k, calculated from the Timoshenko 
formula. o = k Ea/x(1 — ), where ¢ is thermal stress 
in the elastic deformation zone,-a. is the linear 
coefficient of thermal expansion, E is Young's modulus, 
1 ds heat conductivity, is Poisson ratio,. k igs 
proportionality coefficient, Finally, graph 2% shows 
the concentration dependence of hardness (kg/mm?) of the 
Cu-Ni alloys, Analysis of the obtained results, 
considered in conjunction with the data illustrated in 
Figs 28,6 ,6, 2» led the authors to the conelusion that 
the effect of the ‘composition of a solid Solution on the 
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COVERAGE: This is the second volume in a series of works on nonferrous and light- 
metal alloys prepared by the Institut metallurgii imeni A.A. Baykova AN SSSR 
(Institute of Metallurgy imeni A.A. Baykov of the Academy of Sciences USSR), 
and the Moskovskiy institut tsvetnykh metallov i zolota imeni M.I. Kalinine 
(Moscow Institute of Nonferrous Metals and Gold imeni M.I. Kalinin). The prob- 
lems discussed concern the casting and physical metallurgy of nonferrous alloys. 
Toe effect of alloying and deformation on the properties of various alloys, 
and the problems connected with the study of the casting properties and with 
the plotting of phase diagrams for nonferrous alloys are discussed. No per- 
sonalities are mentioned. References accompany most of the articles. 
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PERIODICAL: Svarochnoye proizvodstvo, 1960, No. 10, pp. 3-4 


TEXT: Information is given on results of investigations made by various 
authors on the technological strength of metal against hot orack formation, The 
following basic points in the problem of crystallization cracks are stated:. . 
1. In analyzing the technological strength, two main peculiarities of the 
conditions in which this strength manifests itself during welding and casting © 
processes mist be taken into account: a) the technological strength appears 
during the cooling of the work when phase transformations in the metal and 
structural changes take place, b) the technological strength manifests itself 
under conditions of mutually equilibrated stresses, i. e. when stresses in the 
zones of local changes in the specific volume of the cooling-metal are balanced 
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by stresses arising. in thé adjacent zones, 2, Crystallization cracks arise in 

the crystallization range of the metal and may develop in the solid state during 
cooling, A sharply pronounced drop of ductility of the alloys, named the temper- 
ture range of brittleness, is observed in the "effective" crystallization range, 

The basic mechanism of plastic deformation in the liquid-solid state consists 

in the mitual displacement of crystallites, The upper limit of the "effective" ré 
crystallization range is the temperature of interlacing and coalescence of the \ 
dencrites; its lower limit is the temperature range of brittleness. When 

passing through this range, the deformation mechanism changes abruptly and 

plastic deformation of the crystallites develops intensively together with 
interoerystallite displacement. 3, The theory of the technological strength in 
welding and casting must be based on the comparison of processes of deformation 

and changes in ductility, The notion that the alloys are not ductile in solid- 
liquid state is not correct, The alloy being in solid-liquid state has, within 

the temperature range of brittleness, a ductility which is characterized by 

small values of relative elongation, It was experimentally established that 

the relative elongation of the alloy in the "effeotive" crystallization range 

was commensurable with the deformation in this zone, It is precisely the 

ductility of alloys in solid-liquid state that ensures the technological strength 
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in welding and casting, and data on the ductility of the alloys in this state 

pexmit the eveluation of their technological strength, 4, The technological 
strength reserve in casting or welding depends on the correlation between the 
temperature range of brittleness, ductility in this range, and the intensity of ' 
elastic-plastic deformation increasing with dropping temperature, All these x 
three values must be considered when evaluating the strength reserve, 

5. Changes in crack sensitivity can be determined by one of the characteristics 

if the two others remain constant, 6. Cracks in casting may be filled up by 
hydrostatic pressure and capillary forces, 7. Factors determining the tempera- 

ture range of brittleness ductility and the deformation rate are enumerated, 
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TITLE: On the problem of hot (crystallization) cracks 
during casting and welding 


PERIODICAL: Liteynoye proizvodstvo, no 10, 1960, 47 


PRT s Based on the mass of experimental material which has 
been accumulated hitherto, the authors present some generalized 
survey on the problem of hot cracks originating during casting and 
we.ding. They point out that, when the technological strength is XK 
analyzed, two peculiarities have to be taken into account: a) the 
technosogical strength develops during the cooling process, b) the 
technological strength develops under conditions of mutually bal- 
anced stresses. They deny the possibilities of experimentally de- 
termining the elastic and plastic deformation of the metal during 
weiding or casting by measuring the component being cast or welded. 
Then the authors emphasize that hot~cracks originate during the 
Card 1/4 
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mete] crystallization interval and can develop during the metal 
cooling in the solid state. In the "effective" crystallization 
interval a sharp dip of the alloy plasticity can be observed, which 
the authors call temperature interval of brittleness. The upper 
boundary of the "effective" crystallization interval is the tem- 
perature at which dendrites interlace and intergrow in the crystal- 
lines skeleton. The lower boundary of the "effective" crystalliza- 
tion interval is the temperature of the actual solidus. At this 
point the mechanism of metal deformation changes abruptly: the 
plastic deformation of the crystallites themselves intensively 
develops together with intercrystalline displacements. The authors 
point out that the idea of alloys in the solid-liquid state not 
possessing plasticity is unfounded. This would lead to the conclu- 
sion that hot cracks are inevitable during welding and casting, 
which is not the case. Next the authors state that the technologi- 
cal stength reserve of castings and welds depend on the interrela- 
tion of three characteristic features: temperature interval of 
brittleness, plasticity in this interval and the intensity of 
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growth of elastic-plastic deformation as far as the temperature 
decreases, i. e. the deformation rate. It is maintained that the 
technological strength reserve can be quantitatively rated neither 
by the magnitude of the temperature interval of brittleness, nor 
by the magnitude of relative elongation in this interval, nor by ° 
the deformation rate, each taken separately. Thus the direction of 
variation of hot-shortness can in the first approximation only be 
determined by the variation of one of the three above-mentioned 
factors if the two others remain unchanged. Cracks originating in 
castings can be filled with molten metal under the effect of hydro- 
static pressure and capillary forces. The magnitude of the tempera- 
ture interval of brittleness is determined by the chemical composi- 
tion of the alloy, the content of additives located along the grain 
boundaries, dendritic liquation, dimensions and shape of crystal- 
lites, rate of cooling and deformation. Tne plasticity of the al- 
loy in the"effective" crystallization interval is determined by 
the following factors: ratio of solid to liquid phase volume, di- 
mensions and shape of crystallites and kind of distribution of the 
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diquid phase, chemical and structural micro-nonhomogeneity, rate 
of deformation. The rate of deformation is determined by the ther~ 
mal coefficient of linear contraction, the rigidity of the welding 
joint or yielding of the linear shape, kind of temperature dis-~ 
tribution determining the degree of deformation concentration and 
also by the deformation of the parts being cast or welded. Length 
and width of cracks cannot serve as measure of resistance of the 
metal against the formation of hot cracks. The authors conclude 
by stating that the difference between the minimum relative elon- 
gation in the "effective" crystallization interval and the magni- 
tude of free temperature deformation (linear shrinkage) at the 
temperature of this minimum can be used as quantitative character- 
istic of the resistance of metal to the origination of hot cracks, 
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aa i 

Deformations of Uranium Subjected Simultaneously to 
Thermal Cycles and Tensile Stresses 


Atomnaya energiya, 1960, Vol 8, Nr 2, pp 112-116 | 
(USSR) ; 


Method of Investigation. Figure 1 represents the special 
device operating under vacuum of the order of 1072 mm He. 
Temperature control was automatic and the residual de- 
formation of uranium was studied by measuring the size 
of the samples after (1) the cyclic thermal treatment 
without outside stresses (a freely hanging specimen 
of small weight); (2) creep investigation at the 
maximum cycle temperature for intervals of time 

equal to the cycling time in the next part; and (3) 
cycling thermal treatment with tensile stresses equal 
to those in part (2). Sample temperatures were 
measured at three points by means of thermocouple 
velded to it. The temperature drop across the sample 
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Tensile Stresses 
was between 5 and 10° C. Under investigation were 
samples of granular sheet uranium (rolled in the a - 
phase region), and uranium annealed in the Y -~phase 
region (randomly oriented crystals). All samples were 
flat, of an overall length of 100 mm (working length, 
4O mm; width, 8 mm). Thickness of the samples A, B, 
C was 2.3, 2.2, and 3.2 mm respectively. Samples Cut 
Across the Direction of Roll. Tables 1 and 2 summarize 
all the results obtained from the cross-cut samples. 
Samples Cut Along the Direction of Roll. Results are 
summarized in Table 3, Samples With Random Orienta- 
tions of Crystallites, (See Table 4.) One sees 
in all cases that in the case of simultaneous 
influence of cyclic thermal treatment and tensile 
stress there is a considerable increase of the length 
*variation of the samples compared to the creep caused 
by simple tension. This happens even in cases when 
the stress effect and that due to the thermal cycling 
are Pe ceeesire sign. There are 4 tables; 5 figures; 


and erences, Soviet, 2 U.K., 1 U.S. The-U.XK. 
and U.S. references are: A. McIntosh, T. Heal, Paper 
Card 2/8 Nr 49 Submitted by Great Britain to the Second Intern. 
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Fig. 1. Diagram of the device: (1) sample (2) molyb- 
Card 3/8 denum heater;. (3) load; (4) liquid nitrogen trap. 
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Table 1. Relationship between constant applied stress 
and residual deformation of uranium see (e cyclic 


thermal treatment and after creep tests 
out crosswise to_ the direction of rolling 
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Table 2, Relationship between constant applied stress 
and residual deformation of rolled uranium during 
cyclic thermal treatment and after creep tests 
samples cut crosswise to the direction of rolling), 
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Table 3, Relationship between the constant applied 
stress and the residual deformation of the rolled 
uranium during cyclic thermal treatment and after. 

creep tests (Samples cut along the direction of rolling). 
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ar oPaeeson of Uranium Subjected 77238 
ultaneously to Thermal Cycles and y ~8-24 
Tensile Stresses 4 anv7/e9 ane 3/30 


Conf. for Peaceful Use of Atomic Energy (Geneva, 1958); 
R. Nichols, Nucl. Engng, 2, Nr 18, 358 noe: ae Ms 
Roberts, A, Cotrell, Philos. Mag., 1, 711 (1956). 


SUBMITTED: October 8, 1959 
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D 5/180/61/000/005/009/018 
\.\71 E073/E335 
AUTHORS: _Bochvar, A.A., Korol'kov, G.A. and Novikov, I.I. 
(Moscow 
TITLE: Influence of cyclic temperature changes on the 


impact strength and structure of Stainless chromium- 
nickel steel 


PERIODICAL: Akademiya naul SSSR, Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Metallurgiya i toplivo. 
noo 5, 1961, Ppo 73 = 74 


TEXT: The authors have investigated the influence of 
thermal cycling (up to 775 cycles) in the temperature range 
700 ~ 20 “CG (water) and 650 - 20 °c (water) on the impact BVA 


strength and the structure of the steel IXIGHAT (1Kn18N9T). 

The steel contained 0.09% C, 18.7% Cr and 8.9% Ni. Specimens 
10 x 10 x 55 mm were subjected to thermal cycling on auto- 
matically operating equipment. Two specimens were placed 
vertically, one on top of the other, in a nichrome boat which 
wasS suspended in a tubular furnace; over a length of 200 mm 
the temperature gradient did not exceed 3 - 4 °C, The duration 
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of the cycle (heating 8 min, quenching about 1.5 min) was 
chosen to ensure full heating of the specimens in the 
furnace and their complete cooling in water. Thermal cycling 
between 650 and 20 °C led to a drop in the impact strength 


from the initial value of 30 kgm/em= to 22 kkgm/om” after about ; 
750 cycles; the decrease is more pronounced during the first x 
100 thermal cycles than during the subsequent thermal cycling. 

The thermal cycling did not lead to any appreciable increase 

in the length of the Specimens. Data on the drop in impact 

strength as a result of long-run holding at 650 and 700 °C 

are quoted from the work of H.W. Kirkly and J.I. Morley 

(Ref. 5 - Iron and Steel Inst., Spec. rep., 1959, no. 64). 

The authors of this paper carried out experiments with the aim 

of comparing the effect of isothermal annealing with that of 

thermal cycling on the impact strength. In the initial state 

the specimens had impact-strensth values of 25-3 and 


25.6 kem/em*., After 540 thermal cycles (700 - 20 °c — water) 


the impact strength dropped to 7.0 and 10.4 kem/em@, 
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respectively; after isothermal soaking at 700 °C for 100 hours 


the impact-strength values were 18.8 and 19.6 lkem/oin ; 
respectively. During the thermal cycling the total resistance 
of the specimens in the furnace was about 72 hours. Micro- 
scopic analysis did not reveal any appreciable structural 

changes caused by the thermal cycling. Magnetic analysis showed 
that the thermal cycling increased the Quantity of the ferro- 
magnetic a-phase considerably more strongly than isothermal 
annealing. The pulling-force values determined on magnetic 
scales in the initial state after soaking at 700 °C for 100 hours 
and after 540 thermal cycles (700 - 20 °C) were in the following 
ratios: 1; 1.3; 1.9. This effect was still more pronounced A 
when the core of the specimens was drilled out. The results 
indicate that the formation of the a-phase under the effect 

of thermal cycling is most intensive in the surface layers of 
the specimen. In these, short microcracks were detected which, 
with increasing number of cycles, developed into niacroscopic 
cracks, Acknowledgments are expressed to A.A. Ivanov for 
carrying out magnetic tests for investigations. 
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There are 1 figure. 1 table and 5 references: 4 Soviet-bloc 
and 1 non~Soviet-bloc (quoted in the text). sl 


SUBMITTED; October 22, 1960 
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D217/D303 

18-8200 se. 2408 

AUTHORS: Boe -A., Sergeyev, Go.Yao, Davydov, VeAo, and 
Znul'kova, AeA. 

TITLE: Influence of cyclic heat treatment under a constantly 
applied load on the dimensional stability of metals 
and alloys 

SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledova- 


niya po zharoprochnym splavam, v- 7, 1961, 3 - 10 


TEXT; Flat specimens of identical shape, and overall length 100 mm 
(length of working portion 40 mm, width 8 mn, thickness 2 mm), made 
from uranium, aluminum, zino and from copper-zinc alloys of diffe- 


rent compositions, were used for the investigation. The uranium spe- 


cimens were tested without protection against oxidation, heating 
being carried out in air and quenching in water. The specimens wer? 
subjected to cyclic heat treatment in the temperature ranges 180 
5500C and 490 — 720°C for uranium 20 - 400°C for aluminun, 20 = 306 
OG for zinc and 20 - 600°C for copper-zine alloys. The temperatures 
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of specimens were controlled at these points by means of thermocoup- 
les welded onto the specimens. The magnitude of the residual defor~ 
mation of the specimens was determined (1) after cyclic heat treat~ 
ment without application of external load; (2) after cyclic heat 
treatment with application of a tensile load during the heat treat- 
ment cycle; (3) after creep tests at a temperature equal to the up- 
per temperature of the cycle. The duration of the latter tests was 
that of the full period of the heat treatment cycle, multiplied by 
the number of cycles (the load during cyclic thermal treatment under 
load and in the creep tests being identical). Texturized uranium 
rolled in the a-phase region and untexturized uranium annealed in 
the y-phase region and quenched from the B~phase region, were tes~ 
ted. Specimens of texturized uranium were cut along the direction 

of rolling and at right angles to it. It was found that as the re- 
sult of applying a small tensile load to uranium, aluminum, zinc, 

a and 8 brass during cyclic heat treatment, a considerable residual 
deformation developed; this exceeded the total deformation due to 
creep and cyclic heat treatment without application of load, by a 
considerable extent. Cyclic thermal treatment of transfer specimens x 
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of texturized uranium sheet in the a-phase temperature range, and 
also of £-brass, in the absence of tensile load causes a shortening 
of the specimens, and on application of a small external tensile 
load it leads to a considerable elongation in the direction of the 
acting force. As a result of cyclic thermal treatment of uranium at 
a constant load, the residual plastic deformation on passing throwh 
the a= 8 phase transformation point is greater than deformation as 
a result of cyclic thermal treatment within the a-region. In a + 8 
brass the residual deformation brought about as a result of testing 
for creep only, considerably exceeds the deformation under the in- 
fluence of cyclic thermal treatment with a constantly applied load. 
The change in dimensions of the specimens is in the direction of 
the action of the externally applied load. The considerable change 
in the magnitude of residual deformation and even in the sign of 
deformation as a result of the action of small stresses, applied to 
the specimen during cyclio thermal treatment, is due, in the au- 
thors’ view, to the fact that on applying a constant tensile load 
to a specimen submitted to cyclic thermal treatment; the initial 
stage of the first period of creep, in which the material exhibits 
a higher rate of deformation, is repeated; this is also promoted ‘:y 
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the great mobility of atoms at points in the thermal cycle during 
which temperature gradients and stresses exist, end also on passing 
through the a =f phase transformation point. There are 12 figures; 
and 7 references: 4 Soviet-bloc and 3 non-Soviet-bloc. The referen- 
ces to the English-language publications read as follows: AoH- Cott~ 
rell, Met. Revo, 1, 19563 A.C. Roberts, and A.H. Cottrell, Phil. 
Mag., 1, 18, 1956; R.W. Nichols, Nuclear eng,, ?, 18; 1957. 
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Petr Stepanovich Istomin; on his 80th birthday. Izv. vys. ucheb. 
zav.; tsvet. met. 4 no.4:161-163 ‘61, (MIRA 14:8) 
-* (Istomin, Petr Stepanovich, 1881-) 
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DAVIDENK OV ry VV. r akademik; SERENSEN , S.V. r akademik; 
KURDYUMOV 9 G.V. 2 akademik; _BOCHVAR, AsAss akademik , 
KISHKIN, S.T.; ZAYMOVSKTY, AcSe} SHCRaPCV, N.Pey prof.; 
KUDRYAVTSEV, I.V., prof.; VITMAN, F.F., prof.; KISHKINA, 
S.I., prof. 


IAkov Borisovich Fridman; on the fiftieth anniversary, of his 
birth. Zav.lab. 27 no.7:919-920 ‘61. (MIRA 24:7) 


1. Akademiya nauk USSR (for Davidenkov, Serensen). 2. Chleny- 
korrespondenty Akademii nauk ‘SSSR (for Kishkin, Zaymovskiy ). 
(Fridman, IAkov Borisovich, 1911-) 
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Re s/806/62/000/003/001/018 
AUTHORS: Bochvar, A.A., Sviderskaya, Z,A., Lazarev, G.P. 
TITLE: Effect of the purity of the parent metal on the heat-resistance of an alloy. . 


SOURCE: Akademiya nauk SSSR. Institut metallurgii, Issledovaniye splavov 
tsvetnykh metallov. no. 3. 1962, 5-11. 


TEXT: Earlier investigations of the senior author and others (Akad. n. SSSR, | 
Otd. tekhn, nauk, no. 2, 1954, 42-45 and 46-51) have shown that the heat-resistance 
of an alloy can be either enhanced or lowered by identical impurities present in 
different proportion, depending on whether the solidus T is raised or lowered by 
the predominant impurity. Matters become yet more complicated when the impuri- 
ties form readily fusible components in the alloy and reduce the solidus T sharply, 
whereupon some of the heat-resistance (HR) characteristics, such as the long-term 
hardness, on which the properties of thin boundary layers have little effect, may 
not be altered, whereas the fundamental HR characteristics (long-term stress- 
rupture limit and fracture time ata given tensile stress) may be reduced to a mere 
fraction. The present paper describes tests intended to clarify the effect of impuri- 
ties on the HR of the parent metal, in which two series of Al-Cu alloys were pre- 
pared: Series I based on 99.99% pure Al and Series II based on ordinary technical 


o 
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Al (99.7% Al, 0.11% Fe, 0.13%Si). Two sets of HR tests were made: (1) Long-term 
hardness (LTH) was determined by 1-hr loading of a 10-mm diam steel ball under 

a 100-kg load at 300°C; (2) stress-rupture strength (SRS) was determined by the 
failure time under a 1.5-kg/mm® stress at 300°, The tests were preceded by 
100-hr soaking at test T. In both tests the technical-Al alloy was found to be signi- 
ficantly stronger than the pure-Al alloy. The effects of an introduction of Gu were 
overshadowed by those of the Fe and Si, since the latter affect the structure of the 
alloy and the recrystallization processes therein. Metallographic observations are 
reported and depicted photographically. Specimens cast onto a cold plate exhibited 
a dendritic structure which became more sharply defined as the amount of impurities 
increased. Also, the purer Al (99.99% and 99,999%) develops two mutually inter- 
secting networks of crystallite boundaries, whereas the 99.7% Al manifests only a 
single such network. Although the cooling of the cast metal proceeded very quickly, 
the recrystallization occurred extremely fast (of the order of 1 mm/sec) in the 
purest Al, but appeared to be effectively inhibited by even a 0.3% total of impurities. 
It was thus postulated that the changes in heat-resistance were somehow related to 
the recrystallization process. Tests with casting done on a plate . heated to 300°C 
did not effect any noticeable development of the recrystallization process in the 
99.7% Al, but accelerated it appreciably in the 99.999% Al. Casting of two Al-Cu 
alloys on a cold plate produced practically identical single-network structures, but 
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casting on a plate heated to 300°C resulted in a single network in the alloy based on — ee 
99.7% Al, but two intersecting networks in the alloy based on 99.99% Al. Conclusion: 
0.3% Fe-Si impurities improve the heat-resistance of technical Al more than 4% Cu 
in high-purity Al. It coujd be reasoned that, since diffusion processes during recrys~ 
tallization and creep develop especially intensively along the boundaries of the sub- 
divisions of a structure, an increase in the number of grains and subgrains (total ° 
boundary surface) would increase the creep (decrease heat- resistance). Actually, 

’ however, the comminution of the dendritic structure accompanying an increase in 

- impurities, results in the opposite effect. Thus, evidently, the creep-stimulating ef- 
fect of the branching of the dendrites in a more impure alloy is more than matched 
by some other,creep-inhibiting, change. It is hypothesized that this change consists . 
in a concentration of the impurity atoms or alloying-substance atoms near the ge 
boundaries of the dendritic and subdendritic subdivisions whichalters the composition . 
structure, and properties of the near-boundary regions. Further reasonings and , 
amplifications on this basic hypothesis are adduced. There are 4 figures, 2 tables, 
and 4 references (the 2 Russian-language Soviet references adduced in Card 1/3 of 
the Abstract; 1 German: Vogel, R., Zeitschr. f. anorg. und allgem. Chemie, v. 126, 

_ 1923, 1; and 1 French: Montariol, Publ. Scient. Techn. du Ministére de l' Air, 
no. 344, 1958). 


ASSOCIATION: None given. 
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Relation between the distribution of etch figures and slip lines 
in polycrystalline aluminum, Isv, AN SSSRL. Otd.tekh.nauk. Met. ae 
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(Aluminom crystals) 


‘BOCHVAR, A.A. (Moskva); GLAGOLEVA, N.N.(Moskva); NOVIKOV, I. 1. (Moskva) 


(Dislocations in metals) 
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BOCHVAR, A, A.3 KUZNETSOVA, V. 6. 


. -,Investigation of self-diffusion processes in uranium and its alloys." 


report submitted for 3rd Intl Conf, Peaceful Uses of Atomic Energy, Geneva, 
31 ‘Aitg-9 Sep 6h. 
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"Tnvestigation of Self-Diffusion Processes in Uranium and its Alloys." 


report submitted for 2nd Intl Conf, Peaceful Uses of Atomic Energy, Geneva, 
31 Aug-9 Sep 64. 
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DRITS, M.Ye., doktor tekhn. nauk, otv. red.; _BOGHVAR, A.A., 
akademik, red.; BELOV, A.F., doktor tekhn, nauk, red.; 
DOBATKIN, V.I., doktor tekhn, nauk, red.; NAL'TSEV, M.V., 
doktor tekhn. nauk, red.; FRIDLYANDER, I.N., doktor tekhn. 
nauk, red.; SVIDERSKAYA, Z.A., kand. tekhn. nauk, red.; 
YELAGIN, V.I., kand. tekhn. nauk, red.; BARBANEL', R.I., 
kand, tekhn, nauk, red.3; SHAROV, N.V., kand. tekhn. nauk, 
red.; KADANER, E.S., kand, tekhn.nauk, red.; TROKHOVA, V.F., 
red.3; CHERNOV, A.N., red. 


[Metallography of light alloys] Metallovedenie legkikh spla- 
vov. Moskva, Nauka, 1965. 226 p. (MIRA 18:10 


1. Moscow. Institut metallurgii. 
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tee i TOPIC TAGS: metal diffusion uranium, metal phase system, activation ae 
ai nee : 4 eae ae 


: § - | ABSTRACT: Znis 1s paper no. 333 presented by the SSSR at the Third | co 
—&§ _iGeneva Conference in 1964. The authors investigated by an ‘ontne | 
- & — ErEphy method the dependence of the rate of self-diffusion on the | 
mi... jerystallographic direction in the two low-temperature phases of — py — 
. 2. juranium. Earlier data on the seif-diffusion in these phases are conejo... 
itradictory.. Apparatus ‘was ‘developed in which the self-diffusion Te 
| coefficient was calculated from the rate of change of the a activlty. Bere 


oo on the surface of the seMpie during the course of annealing, as well 
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: {as by autoradiography of the surface of the Sample. The investiga- ./ > 
-. }tlons were made on single crystals, polycrystalline samples with large © 
'' iperfect grains, and polycrystalline samples with imperfect grains. ©: _ 
“:The test procedure and the. method of calculating the self-diffusion | 

icoefficients from the change of a activity and from the autoradiograms 
“) (are described. The ‘results for a-uranium are listed in Table 1 of 
“ithe Enclosure. . The results. for B-uranium are similar to those for 


im 
i i. 
- @-uranium,. but the experimental conditions did not make it possible to- 
establish the directions with the maximum and minimum self diffusion a 
_ coefficients. The coefficient obtained for the temperature range 700 
.~-750C0 from the variation of the a activity lies in the range (2--6) 
‘x 10 a1 omsec. -The results demonstrate convincingly the presence 
‘of anisotropy of self-diffusion in the a and B phases of uranium, 
;Orig. art. has: 7 figures, 4 formulas, and 1 table. 


‘ASSOCIATION; None 7 a 
- ‘supMrrrep: 00 | POE ENODs | OL” SUB CODE: NP, MM _ 
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ABSTRACT ¢ The’ nabure and Senate of etching figures injtast, deformed, and 
‘recrystallized aluminum specimens with trade mark AVOOO (99.99%) was investigated. 
“To map the surface, a deep etching was carried out first in a 150 g/liter NaOH 
-golution at 70° temperature and for a 30-minute duration. The specimens were 
then electropolished and etched on etching figures in a solution of 7% HNO; +. Kor | 
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of cast macrocrystalline samples: of zone-refined Bi (299.9993), commercial Bi ae 
(>98. 5%), and Zn (>99.99%).. :It' wis noted that. teins were formed in zone-refined Bit 
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o a stress of 1.2 kg/mm Twins appeared in zone-refined Bi at Joads 1.5 to 2 °°} 
{times emaller than in Saale Bi, and, their growth rate was faster. Certain © |: 
twins, formed at a a elven lead did not. show any forsee Bronte either during haha Ae 
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ABSTRACT: Basic materials for the soldering tests were copper, nickel, 
dron,/and steel. The solders used were copper sand a coppe>-silver h 
eutectic. The soldering of the samples was done in a vacuum of 3 x 107 
The samples consisted of two plates of the basic metal, lap 

Polishing of the samples was done in a plane perpendicular to 
the direction of the soldered seam. Investigations showed that in the 
case of soldering nickel with copper, a large part of the grain boundary 
of the nickel was prolonged in the zone of the fused seam. Investigation 
of soldered iron seams showed the presence of oriented crystallization o: 
copper on the base matel. X ray methods were used to determine the 
pala aa a of the lattice of the individual grains of gamma iron and th 
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sponding grains of copper. In addition to the direct X ray method, 
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indirect investigations were made from a metallographic picture. of the 
soldered seams and the propagation of the lines of slip on the polished 
surface of the soldered sample; this showed the presence of epitaxy in 
the multiphase orystallization of a copper-silver alloy in the seam, It 
as also established that the main phase in the orystallization of a 
copper-silver eutectic is the silver phase which, in spite of the 
considerable difference in the lattice periods (about 13%), cryatallizes 
on the copper in the form of a monocrystalline matrix. Orig. art. has: 
figures and 1 table, 
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